Scintigraphic evaluation of functional renal reserve using angiotensin-converting enzyme inhibition in patients with type II diabetes mellitus.
Acute effects of 20 mg oral enalapril (E), and angiotensin-converting enzyme inhibitor, on renal function and the renin-angiotensin-aldosterone system were investigated in 13 patients with type II diabetes mellitus (8 female, 5 male) and 10 hypertensive controls using a radionuclide method. Plasma glucose control was evaluated with fructosamine (F) determinations. After intravenous administration of 370 MBq 99mTc-DTPA, sequential images were recorded. Glomerular filtration rate (GFR), perfusion index (PI), time to maximum activity and reno index values of the kidneys were calculated. Two days later, renal scintigraphy was repeated after oral administration of E. Plasma levels of renin, angiotensin II and aldosterone were analyzed using RIA. Basal GFR values (mean: 92.6 ml/min) correlated with F (r = 0.364; p < 0.05). In the diabetic group, 5 patients had a decrease in GFR and an increase in PI after oral E. The mean percent change of GFR was 12 +/- 32 for patients and 20 +/- 12 for controls, respectively. Percent change of GFR had a slightly negative correlation with F values (r = -0.51; p < 0.05) and with PI (r = -0.65; p < 0.001). The patients with good metabolic control had an increase in GFR and a decrease in PI indicating an increase in renal blood flow and glomerular filtration. In patients with proteinuria and poorly controlled diabetes, in response to E-induced efferent arteriolar dilation, there is a decrease in GFR and an increase in PI which indicates a fall in filtration and renal blood flow. This glomerular hemodynamic pathology precedes morphological changes due to diabetes.